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Abstract 
The ambition of this action research is to construct and experiment a partial transition of a company’s business model from sales 
to renting for small household equipment for B-to-C market. Our paper aims at presenting this project and the development of a 
transdisciplinary method for sustainability assessment from the perspective of the sociology of the organization, life cycle 
assessment, management and design.  
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1. Socio-economic and environmental context for 
functional economy transition 
The Small Household Equipment (SHE) sector is very 
emblematic of resources overconsumption and Waste of 
electrical and electronic equipment (WEEE) mass production. 
Increasing production costs (in material and labor), customer 
demand for more sophisticated products (even with decreasing 
purchasing power), and stricter WEEE regulations become 
strategic issues for the producers. Emerging sustainable 
business models [1], [2] based on shared use and collaborative 
consumption [3], the so-called “cradle to cradle responsibility” 
anchored in the territory [4] or the emergence of the so-called 
performance economy [5] appear as promising to sustain 
company’s activity while improving its overall performance 
(i.e. economic, environmental, social) [6] in a broad strategic 
perspective [7], [8]. 
This study concerns the functional economy [9], its 
implementation, drivers and assessment. Unlike Product-
service systems (PSS), which “focuses on new business 
development and improving competitiveness” [10] or 
Industrial product-service systems (IPS²), which is a 
tertiarization strategy of industrial companies to “keep their 
competitiveness and survival” within the business-to-business 
market [11], functional economy is a “strategy aimed at 
decouple economic growth and increasing consumption of 
natural resources” [12] [20] cited in [43].  
This study is part of an action research program funded by 
the French Environment and Energy Management Agency 
(ADEME). It aims to test the ‘viability’ of the transition of a 
part of a SHE producer current business model (i.e. product 
selling) to the functional economy. It is admitted that the 
transition of the whole business model generates too high 
transition costs. ‘Viability’ is defined by several elements: in 
addition to environmental and economic aspects, social and 
societal dimensions are also considered. However explicit 
success criteria are not yet defined facing the lack of similar 
projects. This program is divided into three phases: 1/ Design 
the service offer (i.e. the renting of SHE) for business-to-
customer markets; 2/ Experiment and analyze this offer to 
understand how it is dynamically structured and how 
functional economy may transform consumption patterns 
toward more sustainable behaviors; 3/ Provide different 
recommendations (i.e. transposability of the offer, extension, 
environmental, social, societal and organizational aspects) 
thanks to the previously highlighted key factors. 
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The first phase of the project is about to finish. For the 
experiment, the offer consists in the renting SHE for the 
customers (B-to-C market). The renting service proposes a 
panel of 28 devices. Thanks to an on-line interface (i.e. 
website and smartphone application), customers select their 
equipment, places and dates for recovery and return. The 
device being used and the return made, the appliance is taken 
care of: transportation, cleaning, quality control, repackaging 
and restocking (buffer stock). All these steps are monitored by 
dedicated software.  
 
This paper focuses on the methodology developed for the 
second phase of the program: the analysis of the experiment. 
Our mandate is ‘limited to’ environmental, social and societal 
analysis. The study also provides early observations on the 
structuration of the offer. First, a state of the art of current 
assessment tools for functional economy is proposed; then, the 
first phase of the project is detailed; finally, our methodology 
is developed and discussed. 
2. Challenges for the assessment of functional economy 
Sustainability is by essence transdisciplinary (i.e. ecology, 
philosophy, politics, material analysis, design, sociology, 
etc.). Consequently, our study appeals for interdisciplinary 
approach as defined in [13]. Previous studies propose multi-
criteria assessment of PSS offers [14], [15], [16], [17] but 
these are mainly dedicated to B-to-B market with a 
quantitative approach.     
2.1. Enablers for functional economy   
The transition from sale to renting induces a change for the 
firm towards a sustainable service activity, as in the functional 
economy using the good prevails over owning the good [12], 
[18].  
The firm aims to foster customer loyalty by other ways 
than a commercial strategy, which privileges sales at a given 
time. The marketing activity should evolve as well, while it 
draws new typologies of consumers according to conditions in 
which they can and may use appliances, and their subjective 
experience resulting from these conditions [19]. It follows that 
new narrative plans have to be consolidated, which cannot be 
restrained to advertisement and pleasant packaging. 
The service quality and the ability to meet customers’ 
expectations should become the heart of the renting activity. 
Consequently, the relationship between consumers and 
producers is deeply modified, and imposes new “constraints 
of geographical* and cultural proximity” [20]. As a matter of 
fact the spatial distance between the place where appliances 
can be collected and the place where the customer lives must 
be short, whereas this obligation does not exist when the 
customer simply buys the product. 
 
 
* In a restricted manner geographical proximity can be defined as the physical 
distance between actors in absolute (e.g. kilometers) or relative terms (e.g. 
travel time between two places) [42] 
Cultural proximity† lies in the fact that renting an appliance 
is based on a simultaneous behavioral change of the producer, 
the service provider and the consumer. They have to share/to 
build a congruent vision of what such a rental system means, 
contrary to the dominant system based on consumption and 
purchase. These changes suppose to create new values and 
new routines even if producers and consumers do not have the 
same incentive to adapt themselves.  
Incorporating multiple proximity dimensions in our 
explanatory framework could help us to determine how an 
innovation network around a project based on the principles 
of the functional economy can emerge and succeed. 
2.2. Perception and organization challenges 
On the other hand, the interactions between the customer 
and the service provider are multiplied and integrate new 
tasks, responsibilities and expectations: 
x A particular attention has to be paid on hygiene and the 
cleanliness of devices.  
x The availability of the devices at the appropriate time is 
crucial and calls for an efficient rental interface. 
x Consumers have to be careful when they use appliances. 
Yet they can discover new functionalities and better 
apprehend the devices… 
As a consequence, the firm has to strategically invest in a 
sustainable and trustful customer-renter relationship and to 
accommodate the support services, namely: 
x Changing the way it displays devices, being more focused 
on experience, on the original use of the rented device, 
x Proposing specific delivery/withdrawal offers,  
x Providing particular advices to use the desired product and 
by the way creating incentives to rent other devices, which 
are unknown to consumers or ill perceived but could bring 
them new experiences 
In our specific case, under an apparent simplicity, the firm 
has to offer a full range of new services, including washing 
and maintenance of SHE. This generates a new logistic chain 
to store, to collect, to control, to fix and if necessary to change 
merchandise and to move commodities between the different 
stakeholders. In order to achieve this project, the firm can 
decide to diversify its activities or to structure a dedicated 
network, so that new functions could be taken in charge by 
experts. The second approach was indeed chosen, and implies 
some impediments. While the company allocates the different 
functions and the principal one (renting) to partners, the firm 
dilutes responsibility process and then takes some risks.  
We assume that these risks can be minimized if a 
“community of practice” [21] (organizational proximity) 
 
 
†  « [Cultural proximity] refers to a similarity or a complementarity, routines, 
of values, conventions, projects, referents and so on. It is translated by actions 
and discourses. Most cognitive resources could be shared (language, values, 
norms…) and used to facilitate coordination between stakeholders. » [25] 
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between the different stakeholders of such a project is created, 
likely to enact a common space allowing sharing questions, 
experiences, knowledge… On the contrary, the firm which 
develops the project will be unable to take up the challenges 
described above and renew its relationships with consumers.  
The first challenges for our study is to understand how the 
principal stakeholders actually do interact (before and during 
the experiment) to assure the success of the project? How do 
they find congruent solutions, although at the outset they do 
not consider the project in the very same manner? One of our 
main ambitions for this project is to know whether a 
“community of action and practice” [21] is created, namely a 
group of people who share common problems, expectations 
and concern, and try together to deepen their knowledge and 
their expertise [22] and also strive to elaborate common 
solutions. However this community of practice and action can 
hardly emerge without mutual trust [23], organizational, 
institutional and cognitive proximity (a common vision of a 
problem, interactive learning process, common language) 
[24], [25] and a shared language.  
Recent literature (2015) proposes another transdisciplinary 
approach with insights from sociology of consumption [46] or 
the integration of perceived functional quality of service by 
customers to assess the sustainable product-service efficiency 
[47]. We may draw upon some such indicators in our future 
analysis of the gathered data.  
 
2.3. PSS,  LCA and SLCA 
Life Cycle Assessment (LCA) is often used as a systematic 
method to evaluate the environmental impact of products [26], 
[27]. Even if several limitations are identified in LCA [28], 
[29], [30], [31], this method was chosen in our project so as to 
compare the sale of a product to its renting. This choice was 
made because the LCA method is used as reference [32], [33]. 
Moreover, LCA is frequently used for PSS [34], [15], [17] 
However, several challenges have been identified [35], [36], 
as e.g. the identification of a functional unit, the determination 
of the system boundaries, etc. To date, there is no real generic 
process for the implementation of LCA in such case study. 
Even if LCA is frequently implemented for the environmental 
assessment of PSS, it seems difficult to generalize the entire 
method. Social Life Cycle Assessment (SLCA) [44] basically 
shares LCA’s challenges. In addition, there are still debates on 
data collection (either generic data from bases or more 
specific data with on-field inquiries). The methodology is not 
yet stabilized [45]. 
These methodologies appear as relevant for the purpose of 
assessing the service but need to be implemented with extreme 
precautions.    
2.4. Functional economy transition and intangibles 
As stated in [37], system innovation for sustainability 
requires innovations in governance practices. In fact, 
transition toward functional economy implies numerous 
changes, both at the company scale and its value constellation, 
and at the territorial level with potential positive and negative 
externalities (e.g. local employment/economic activities or 
pollutions). In addition, as stated before, customer behavior 
has to evolve to adopt this new model of consumption. As 
observed in the construction process of this service and stated 
in the literature, different organizational levels and assets 
evolve and have to be managed. Studies propose adaptation of 
existing strategic management tools (e.g. Balanced Scorecard) 
to support PSS implementation [38] while [39] underlines the 
importance of intellectual capital (i.e. human capital, structural 
and relational capital) in IPSS. Intangible assets management 
enables the monitoring at both a strategic and operational level 
of the whole value chain with a qualitative and quantitative 
approach [40].  
A short list of intangible assets impacted by a functional 
economy transition in the context of B-to-C markets is offered 
below based on existing literature and first inquiries: 
x Human capital (e.g. knowledge, motivation etc.)  
x Information system capital (i.e. ergonomics website, 
flexibility, etc.); 
x Customer capital B to B to C (i.e. customer fidelity, 
satisfaction, etc.) 
x Organizational capital (i.e. share of values, process quality, 
etc.); 
x Brand capital (i.e. notoriety, confidence, etc.); 
x Territorial capital (i.e. use of local resources, 
attractiveness, etc.) 
x Natural capital (i.e. resource consumption, emissions, etc.) 
The extended scorecard enables a supervision of the quality 
of the assets implied in the process. Indicators are informed by 
the above mentioned socio-environmental assessment and by 
economic and marketing assessments done by the company. 
3. On the design and structuration of the offer (phase 1) 
For confidentiality reasons, ‘SHEM’ stands for the Small 
Household Equipment Manufacturer. At the origin of this 
renting service project, some managers have identified a new 
consumer-trend and a new business opportunity in a context 
of increasing prices of raw resources. SHEM decided in 2012 
to carry out a preliminary study in order to test the consumer 
sensibility to certain criteria: prices of this new service, places 
where consumer can rent the product and give it back, etc.  
On this basis, a team composed of SHEM’s employees, a 
consulting company and two experts outlined more precisely 
the experiment and contact different partners to assure a good 
distribution of the service as well as efficient logistics and 
maintenance systems. A medium-sized urban area (250 000 
inhabitants) was chosen due to the geographic and historical 
proximity to SHEM and supposed sociological neutrality‡ of 
the place. 
‘DisCom’ (for the Distribution Company) is the partner in 
charge of delivering the service, as this retail chain owns a 
large network of different sized stores within the experiment 
 
 
‡  This expression was used by different stakeholders during semi-structured 
interviews. For them, this group of cities is socially mixed and they 
considered as very important to test the renting service over very different 
kinds of populations. 
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area. The link between DisCom and SHEM (B-to-B) is 
particularly important because DisCom’s employees will be in 
contact with the customers of the service. However the 
employees are expected to have a new relation with 
consumers, as the project is based on a renting system and no 
more on purchasing acts. The quality of this user interface is 
particularly important for the success of this experiment, 
because the B-to-C functional economy is dependent of 
consumer loyalty and satisfaction (i.e. not only concerning the 
product, but more generally the global service, the kind of 
advice they can get, etc.).  
DisCom managers consider this project as an opportunity 
to sell more groceries and products, and raise their revenues, 
but are reluctant to change their current processes to receive 
and welcome customers. Before the experiment begins, their 
principal concern is related to logistic issues (space for storing 
household equipment) and the web-information interface.  
‘InsCom’ (for the insertion company) is a federation of 
firms dedicated to work opportunities and social insertion of 
deprived and unemployed persons. Specialized in fixing and 
selling Waste Electrical and Electronic Equipment, it was 
involved in the project because of its recognized skills (i.e. 
qualitative rehabilitation of WEEE) and the geographical and 
cognitive proximity between InsCom local head management 
and SHEM partners. Besides it was particularly relevant for 
SHEM to develop the social dimension of the project. The 
InsCom unit, located on the experimentation area, was 
particularly interested in developing new activities and skills 
for the social recipients. 
‘SoftDev’ (for the software development company) has a 
key role in the success of the offer, as they provide the first 
interface between customers and the service. It also provides 
the software that enables the real-time stock and maintenance 
management and the collection of information from every 
partner. Its relationship with SHEM is a one of supplier-to-
customer type (it is not about partnership).  
As a matter of fact, before interacting for this project, each 
stakeholder has been following its own interest and rationale. 
They have analyzed the economic, social, environmental and 
societal dimensions differently. That’s why they do not 
consider and apprehend the project similarly, or even use the 
same words to point the same things out. According to their 
role in the project ecosystem, they do not see the experiment 
under the same angle: global, sector-based, practically or 
theoretically. The experiment should enable them to develop 
trust, to share information and to assure the success of the 
experiment. If they do not manage to interbreed their visions, 
the message will not be clear for the customers, as well the 
rental service. In table 1, the different partners are associated 
to a step of the life cycle, they have in charge in the 
experiment. 
Table 1 - Life cycle steps and related responsibility 
Steps of the Life Cycle Stakeholder responsible for the task 
Extraction of raw materials Producer 
Design and production Producer and project leader  
Distribution/Renting Retail chain 
Use Consumer 
Cleaning Firm specialized in social insertion of 
deprived persons 
Storing/Transportation  Firm specialized in social insertion of 
deprived persons 
Maintenance Firm specialized in fixing appliances 
End of Life Producer  
Public authorities 
4. Methodology of this study 
Our proposition is to evaluate the sustainability of the partial 
transition of business model thanks to Life Cycle Assessment 
(LCA) and the analysis of stakeholders during the experiment 
according a scientific framework developed by the sociology 
of organizations [41]. The study is about both the organization 
of the service providers and the evolution in customers’ 
behavior. In addition to these socio-environmental aspects, an 
economic analysis is performed at the company’s scale (i.e. 
what is the profitability of the new BM?) and at the territorial 
scale (i.e. what are the impacts on the local dynamism?). 
These qualitative and quantitative data are to be aggregated 
into a strategic scorecard that will enable the overall and 
multi-indicators assessment of the business model transition. 
Our methodology is divided into three phases:  
1- Upstream of the experiment, data collection thanks to 
qualitative and quantitative face to face interviews with 
service providers to understand their original motivation and 
concerns. Semi-structured interviews with the partners of the 
project are done to understand their motivation, apprehensions 
and expectations. Their current activities are analyzed as well 
(i.e. organization, logistics etc.). Technical data is collected 
and implemented in a comparative LCA (rental VS sales for a 
single product) and a model of the logistic chain is developed. 
From this first step, influencing factors emerged (i.e. logistics, 
communication, etc.). 
2- The second step is to evaluate the influence and 
evolution of these factors during the experiment. Interviews 
are conducted again to identify the changes in the perceptions 
of users and providers of the service. During the experiment, 
LCA and logistic models are implemented with data from the 
software (i.e. number and types of devices rented, default in 
the distribution, quality issues etc.). Iterative improvement of 
the service will be done along the way. End of life scenarios 
are tested on the LCA model. 
3- Downstream of the experiment, recommendations will 
be proposed regarding the product and service design, issues 
and challenges of the organization, and mostly, the impact on 
customers of this new consumption model. Special attention 
will be given to the transposability of the business model to 
other geographic areas, or to other economic sectors, with a 
foresight approach. 
5. Discussion and conclusions 
Our paper presented an action research, which proposes to 
analyze and accompany the transition of a part of the classical 
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sale business model to an innovative, renting one, based on 
the principles of the functional economy. A special focus is on 
the transdisciplinary methodology developed for the project, 
namely the assessment and analysis with both sociological 
and engineering approaches.  
Regarding the methodology, questions remain regarding 
the perimeter and the scale of our analysis. In fact, the 
comparative LCA concerns only one device with a life-cycle 
approach, while the sociological analysis encompasses the 
whole value creation network with a specific focus on the 
interface between providers and users of the service (i.e. 
product analysis within a service VS service analysis). The 
contextualization of the sociological assessment is crucial 
(e.g. influence on and by the territory, individual preferences, 
etc.) while LCA uses generic data (i.e. specific to generic VS 
generic to specific). The LCA considers every steps of the 
product life cycle from cradle to grave while the sociological 
study puts the emphasis on the construction/implementation 
of the new business model and its likely consequences (i.e. 
life-cycle VS design and use phase of the service). These 
apparent contradictions provide complementary information 
on the success or the limits of the experiment. We suggest that 
this approach is necessary to assist decision makers regarding 
sustainability. Likewise, a scorecard extended to intangibles 
assets is being developed to support the overall experiment 
management. However it is based on aggregated data that 
hampers a fine interpretation of the outcomes. Consequently, 
even if it enables a rapid overview, it must not be considered 
for it-self.  
A weakness of the study is the almost non-integration of 
the economic dimension in our methodology. This is done in 
SHEM internally without reflexing on the value share with the 
other service providers for this first experiment. For the social 
study, the choice was to give prime consideration to the first 
circle of stakeholders (presented in this paper) and to consult 
the secondary circle (i.e. face to face interviews with local 
public authorities etc.). With respect to the LCA, as a single 
device on the offered panel is considered, precautions on the 
environmental performance of the service as a whole are an 
obligation. This leads to question the limits of this tool for this 
kind of project. Another weakness is the non-consideration of 
potential rebound effects due to a lack of means and time.   
We are currently at the end of the first phase of the project: 
the stakeholder network to provide the renting system is 
constructed, the first round of face to face interviews is done 
and a large majority of data for the service modeling is 
collected. Representativeness or sample size issues aside, at 
the end of the experiment, we will be able to conclude on the 
creation –or not- of a community of action and its importance 
for the success of the service; its environmental performance 
compared to the classic one; its influence on the customers 
and its territory of implementation. In addition to the service 
assessment, even if the engineering activities may be of lower 
influence in the case of B-to-C functional economy than in 
IPSO, we will be able to formulate recommendations for the 
recycling, remanufacturing, reuse, maintenance, and holistic 
planning and operation that may create economic advantages 
and environmental benefits [15].  
Consequently, even if marketing mainly drives this project, 
its implementation will have significant consequences on the 
design of the products to be rented, as well as on the service 
providers, customers and territory.  
To conclude, this action research has the potential to 
contribute to a better understanding of the success or failure 
of a functional economy transition regarding organizational 
and sociological issues. It may provide incremental 
improvement on impact assessment methodology dedicated to 
functional economy.    
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